human history. With astonishing technological application, it will rewrite all of future spine surgery techniques. The well-planned scientific program is replete with learned discussions of the great advances in various aspects of spine surgery by experts. My presentation today is not a treatise on the advancement of treatment or the espousal of any fundamental philosophy of neurospinal surgery; rather I'd like to offer my gratitude to the heroes whose efforts have brought us this far. Like Antony said in Shakespeare's Tempest, "What's past is prologue; what is sustained for the future is the knowledge." 3 During the next 15 minutes, we will glimpse into the dawn of spine care and surgery dating back to the ancient period. It is not a comprehensive review, but offers some interesting highlights in the history of spine surgery.
Medicine has evolved with superstition, faith, tradition, logic, and today's technology. A student of medicine cannot afford to lose sight of the discoveries of the ancient, and their hypotheses that may appear to be erroneous today were, nevertheless, the foundation of most of the scientific discoveries that we cherish today. Most of the antiquity we think of revolved around the Mediterranean Sea and India. 4 The concept of spine remains ancient.
Spine in Sanskrit implied the MERUDANDA or the axis of the Universe. There has been no dearth of references pertaining to spine in any culture throughout history. Kundalini yoga described in Mandukya Upanishad goes back to primitive pre-Aryan antiquity. There are various chakras, the congregation of which leads to the highest energy or superconsciousness. According to the Vedas, our spine is like Mount Meru and when churned, the nectar of immortality and bliss, in terms of a disease-free and a blissful life, can be extracted. 5 Everything in Indian life focuses on spine -starting from music, dance, and exercise. So much was the strength of spine that the king of heaven Indra's all powerful weapon was prepared out of the spine of Sage Dadhichi and used to kill the demon Vritra. The history of the spine basically starts in India. In the epic of Mahabharata, during his wanderings, Lord Krishna came across a woman who was a hunchback, a "Kubja." Krishna decided to cure her deformity. Unlike the common belief, there was no miracle involved here. In fact, Krishna knew the body-science very well, and made use of it. Rishi Vyaas describes in great detail the sequence of the corrective method used by him. 6 The ancient surgeon Susruta documented in great detail the method of treating spinal injuries. This reflects his great knowledge on the subject. On the treatment of cervical spine dislocation, he instructed to grasp the head at the neck along with the angle of the jaw and lift it up. 
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Because these concepts of anatomy and treatment were to be remembered by listening and passed down by word of mouth over a period of several centuries, medical thinking probably stagnated owing to the inability of the physician of the time to deviate from that which was recommended by tradition, superstition, and an orthodox society. 9 For the ancient physician, the fear of operating was a real one, especially when one had to deal with the central nervous system. Two centuries before the birth of Christ, King Hammurabi of Babylon (1955-1912 BC) introduced a set of equitable laws that dealt with matters of everyday life. The penalties established in this codex for making surgical errors led surgeons in that period to approach patients with some trepidation. In Hammurabi's Code, there are nine paragraphs devoted to the physician; one in particular deals with the operator who carries a bronze knife (scalpel) for wound care. 10 The Edwin Smith Papyrus, written approximately 500 years after the time of Hammurabi, is the oldest medical text believed to exist. Physicians in ancient Egypt did not perform actual surgical procedures, but appear to have been surprisingly observant. They made observations about how different sites of injury, such as different levels of spinal injuries, affected normal body functions. Complete injuries were thought to be hopeless and were not treated. Incomplete injuries were treated with prostrate positioning and binding the area with fresh meat and then honey until recovery. 11 Knowledge of the spine and spinal cord continued to advance when the Greeks arrived in the city of Alexandria. Hippocrates was the first to mention about sciatica syndrome, back pain, and spine fracture leading to paralysis. He also made in important observation that paralysis occurs on the same side as the lesion in the spinal cord. Hippocrates advocated the treatment of incomplete injuries with rack and gravity reduction and sudden, violent "jolting" techniques known as "succussion." This technique known as Hippocratic bench was replaced by Hippocratic ladder with patients fastened head upside down and hung by feet. During the turn of the century there lived Celsus. His book De Medicina is one of the best sources concerning medical knowledge in the Roman world. The one most relevant for the spine surgeon was his observation that a cervical spine fracture could lead to vomiting and difficulty in breathing and, not uncommonly, to death. Injury to the lower spine, on the other hand, he demonstrated, could cause weakness or paralysis of the leg, as well as urinary retention or incontinence. 14 The next great contributor to the advancement of spine care was Galen who lived in the Roman era (129-200 AD). He was a physician to gladiators, and considered the best physician since Hippocrates. His observations remained unquestionable for 1500 years. Galen associated the level of spinal cord injury with deficits. He was the first to use the terms scoliosis, lordosis, and kyphosis. He advocated surgery for traumatic bone fragments affecting the spine and brain. Infection was thought to be a sign of good healing, hence the term laudable pus. 15 During the 7th century, Paul of Aegina was the first to propose actual surgery on the injured spine. He wrote an epitome of seven books that summarized Galen's traditions and Greek medical thought. Known as a skillful surgeon, he performed trephination for the compressed spinal cord with removal of bone fragments. Paul of Aegina introduced the role of laminectomy and removal of bone fragments. Surgery of the spine was still thought to be uniformly fatal. 16 Avicenna of Baghdad (10th century) was an important medical figure during the Arabic and Byzantine era, which lasted from 99 to 1037 AD. His greatest work, Canon Medicine, contained a series of illustrations on how to reduce or stabilize a spinal injury with distraction. Overall, however, he had a hopeless outlook on spinal injuries and did not support the concept of surgical intervention. 17 During the 11th century, resurgence in spine surgery in Italy was marked by the famous School of Salerno led by Roger of Salerno. He dominated the field throughout Europe. His book Practice of Surgery was later owned by Harvey Cushing. 18 Later in 13th century came Theodoric of Bologna and his textbook Chirurgica de Theodoric. Theodoric outlined how to examine the spine-injured patient. He believed that pus hindered proper wound healing, and he promoted surgery using a wine-antiseptic method that contradicted Galen and Avicenna. This was considered very controversial, and Theodoric was vilified by his peers. 19 During the Renaissance, the great Leonardo da Vinci had painted the spinal column. This painting is considered to be the first accurate picture/representation of the spine, capturing perfectly its curve and tilt.
Henry Cline performed what was called a trephination of the spine in 1814. He removed a fractured spinous process in a patient with complete paralysis and a thoracic fracture-dislocation. The patient promptly died. Cline's case alone seemed to sound the death knell for spinal surgery for the remainder of the 19th century. A lack of adequate pain relief drove surgeons to operate as fast as possible. With hurried surgery, mistakes, poor techniques, bleeding, infection, and death, surgery of the spine was considered inhumane. 20 American surgeon and pioneer Alban Gilpin Smith is thought to be the first surgeon to perform a successful laminectomy for trauma in Danville, Kentucky, in 1829. This was the first successful report since Paul of Aegina 1500 years earlier.
Entering the 20th century, Pott disease and associated deformity and traumatic injury remained the primary spinal pathologies treated by surgeons. Surgical debridement as described by Pott remained the mainstay of treatment until surgical stabilization techniques began to emerge.
Knowledge of spinal anatomy and pathologies combined with better instrumentation and the use of ether and chloroform as anesthesia led to the start of surgical procedures in the mid-1800s. Surgery of the spine specifically began in the late 1800s, but it was not systematized until around 1916 when Dr Charles Elsberg, a neurosurgeon from New York, published a textbook entitled "Diagnosis and Treatment of Surgical Diseases of the Spinal Cord and Its Membranes." Dr Elsberg not only described his cases but instructed readers on how to perform surgical procedures on the spine and spinal cord for different conditions, presenting spinal disorders as a separate medical specialty, thus marking the birth of spine surgery. He is considered the father of spine surgery. 21 One of the greatest figures in the treatment of degenerative conditions of the spine was Ralph Cloward, 22 best known for his anterior cervical surgery. During my residency in the 1980s, the philosophy was "let the orthopedic surgeons do the instrumentation and we'll do the decompression." That's what we've always done. In 1993, neurosurgical and orthopedic representatives came forward with more cordial relationship for spine surgery. The common enemy of lawsuits pertaining to instrumentation united them. Now, we have more sophisticated instrumentation. We understand biomechanics much better. Spine has come a long way in neurosurgery as more and more neurosurgeons are taking up spine surgery. The most rewarding thing we can do now is to help create a better tomorrow free of spinal diseases. The future will be close to heaven. Then I believe the journey of the neurospinal association will be successful.
Thank you for listening and thanks to the many authors whose work I have paraphrased and plagiarized.
